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a b s t r a c t
Objective: To assess the effects of maintenance therapy with aripiprazole once-monthly 400 mg on personal and
social functioning.
Methods: Data were analyzed from 2 randomized, double-blind trials of patients with schizophrenia requiring
chronic antipsychotic treatment. One study was a 52-week trial of aripiprazole once-monthly 400 mg versus
placebo; the other was a 38-week trial of aripiprazole once-monthly 400 mg, oral aripiprazole (10–30 mg
daily), and aripiprazole once-monthly 50 mg (subtherapeutic dose to test assay sensitivity). Functioning was
assessed using the Personal and Social Performance (PSP) scale, comprising 4 domain subscales.
Results: In the 52-week study, 403 patients stabilized on aripiprazole once-monthly 400 mg were randomized to
receive aripiprazole once-monthly 400 mg (n = 269) or placebo (n = 134). In the 38-week study, 662 patients
stabilized on oral aripiprazole were randomized to receive aripiprazole once-monthly 400 mg (n = 265), oral
aripiprazole (n = 266), or aripiprazole once-monthly 50 mg (subtherapeutic dose; n = 131). In the 52-week
study, mean changes from baseline were signiﬁcantly worsened with placebo compared with aripiprazole
once-monthly 400 mg for PSP total score (P b 0.001) and domain scores for Personal and Social Relationships
(P b 0.001), Self-Care (P b 0.01), and Disturbing and Aggressive Behavior (P b 0.0001). In the 38-week study,
mean changes from baseline were signiﬁcantly worsened with aripiprazole once-monthly 50 mg compared
with aripiprazole once-monthly 400 mg for PSP total score (P b 0.05) and the Personal and Social Relationships
domain score (P b 0.05).
Conclusion: Patient functioning, assessed using the PSP scale, was maintained in stabilized patients treated with
aripiprazole once-monthly in 2 pivotal relapse studies.
© 2014 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction
Schizophrenia is a severe, chronic, and for most patients, progressive
disease, and a fundamental goal of long-term maintenance therapy is to
optimize patient functioning and quality of life (Hasan et al., 2013). A
key component of maintaining patient functionality is relapse prevention
(Harvey et al., 2013), which may also reduce the associated socioeconomic
⁎ Corresponding author at: Division of Biological Psychiatry, Department of Psychiatry
and Psychotherapy, Medical University Innsbruck, Anichstrasse 35, A-6020 Innsbruck,
Austria. Tel.: +43 512 504 23669; fax: +43 512 504 25267.
E-mail address: wolfgang.ﬂeischhacker@i-med.ac.at (W.W. Fleischhacker).

burden of the disease (Awad and Voruganti, 2008; Hong et al., 2009; Karve
et al., 2012).Recent international treatment guidelines recommend continuous antipsychotic treatment for relapse prevention (Buchanan
et al., 2010; Kreyenbuhl et al., 2010; Hasan et al., 2013). Long-acting
injectable (LAI) formulations of antipsychotics are valuable treatment
alternatives to oral formulations for facilitating relapse prevention
because of their potential to facilitate adherence monitoring (Hasan
et al., 2013; Rauch and Fleischhacker, 2013).
Aripiprazole once-monthly, an extended-release injectable suspension for intramuscular use, is the ﬁrst dopamine partial agonist available
as an LAI. Aripiprazole once-monthly is approved for the treatment of
schizophrenia. In a 52-week, randomized, double-blind trial, aripiprazole

http://dx.doi.org/10.1016/j.schres.2014.09.019
0920-9964/© 2014 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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once-monthly 400 mg (with an option to reduce to 300 mg) signiﬁcantly
delayed time to impending relapse compared with placebo (Kane et al.,
2012). In a subsequent 38-week, randomized, double-blind trial with
rate of impending relapse as the primary endpoint, aripiprazole oncemonthly 400 mg (with an option to reduce to 300 mg) was noninferior
to oral aripiprazole 10 to 30 mg and more effective than a subtherapeutic
50-mg dose of aripiprazole once-monthly used to test assay sensitivity
(Fleischhacker et al., 2014). The safety and tolerability proﬁle of
aripiprazole once-monthly 400 mg was similar in both studies (Kane
et al., 2012; Fleischhacker et al., 2014) and consistent with that reported
for oral aripiprazole in previous registrational maintenance studies
(Kasper et al., 2003; Pigott et al., 2003).
Although patients in both aripiprazole once-monthly 400 mg studies
also demonstrated symptomatic improvement (Kane et al., 2012;
Fleischhacker et al., 2014), symptomatic improvements are not always
associated with functional improvements in patients with schizophrenia
(Tandon et al., 2010; Harvey et al., 2012; Karow et al., 2012; Wunderink
et al., 2013). To further characterize the efﬁcacy of aripiprazole oncemonthly 400 mg for the treatment of schizophrenia, we assessed, and
are reporting for the ﬁrst time, personal and social functioning in
the 52-week (Kane et al., 2012) and 38-week studies (Fleischhacker
et al., 2014) using the Personal and Social Performance (PSP) scale
(Morosini et al., 2000). Furthermore, we evaluated both total and PSP
domain scores.
2. Methods

Patient inclusion and exclusion criteria were previously described in
detail (Kane et al., 2012; Fleischhacker et al., 2014). In brief, eligible
patients were 18 to 60 years of age with a Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR™)
diagnosis of schizophrenia for ≥ 3 years before screening who were
considered by the investigators to require chronic antipsychotic
treatment.
2.2. Assessment of personal and social functioning
Personal and social functioning were measured using the 100-point
PSP scale, a validated clinician-rated scale that measures personal and
social functioning across 4 domains: (1) Socially Useful Activities, Including Work and Study, (2) Personal and Social Relationships,
(3) Self-Care, and (4) Disturbing and Aggressive Behaviors (Morosini
et al., 2000). Impairment in each domain was rated on a 6-point scale
(0 = absent, 1 = mild, 2 = manifest, 3 = marked, 4 = severe, and
5 = very severe). PSP total score ratings were converted to a 0- to
100-point total score (71–100, mild functional difﬁculty; 31–70, varying degrees of disability; 1–30, minimal functioning needing intense
support and/or supervision) using algorithms to identify the
appropriate 10-point interval within the 100-point range and using
the rater's judgment to determine the total score within the 10-point
interval. To provide additional insight into the domains of PSP, we
report actual baseline mean domain scores and mean change scores
based on actual investigator ratings, where decreasing scores indicate
improved function.

2.1. Patients and study designs
2.3. Statistical analyses
Data were analyzed from a 52-week, multicenter, randomized,
double-blind, placebo-controlled trial (ClinicalTrials.gov Identiﬁer,
NCT00705783) (Kane et al., 2012) and a 38-week, multicenter, randomized, double-blind, active-controlled trial (ClinicalTrials.gov Identiﬁer,
NCT00706654) (Fleischhacker et al., 2014). The trials were conducted
in accordance with the Declaration of Helsinki and Good Clinical Practice, the protocols were reviewed by the institutional review board
at each center, any potential adverse events were fully explained to
patients, and all patients provided written informed consent.
Study designs were previously described in detail (Kane et al., 2012;
Fleischhacker et al., 2014). In brief, the 52-week study consisted of a
screening phase, an oral conversion phase (4–6 weeks), an oral stabilization phase (4–12 weeks), an aripiprazole once-monthly stabilization
phase (12–36 weeks), and a double-blind, placebo-controlled phase
(52 weeks). During the aripiprazole once-monthly stabilization phase,
patients were permitted, if required based on tolerability, a single
decrease to 300 mg and a single return to 400 mg. Patients who met
stability criteria were randomized to double-blind treatment (2:1)
with aripiprazole once-monthly 400 mg or placebo. The primary efﬁcacy endpoint was the time to impending relapse. Based on a prespeciﬁed
interim analysis (performed after 64 events), an independent data
monitoring committee concluded that the primary endpoint had been
met, with no safety issues of particular concern, resulting in early termination of the 52-week study to avoid continued exposure to placebo.
The 38-week study comprised a screening phase, an oral conversion
phase (4–6 weeks), an oral stabilization phase (8–28 weeks), and a
double-blind maintenance phase (38 weeks). During the double-blind
maintenance phase, patients who met stability criteria were randomly
assigned (2:2:1) to treatment with aripiprazole once-monthly 400 mg,
oral aripiprazole 10 to 30 mg daily (based on stabilization dose), or
aripiprazole once-monthly 50 mg (low dose included to test assay sensitivity for the noninferiority design). Patients initiated on aripiprazole
once-monthly 400 mg or 50 mg were allowed a one-time dose reduction to 300 mg or 25 mg, respectively, as well as a one-time return
to the original dose. The primary efﬁcacy endpoint was the estimated
proportion of patients experiencing impending relapse by the end of
26 weeks from randomization to the double-blind maintenance phase.

In the 52-week study, PSP total score was assessed at baseline and
week 12/last visit of the oral stabilization phase, week 36/last visit of
the aripiprazole once-monthly stabilization phase, and week 52/last
visit of the double-blind, placebo-controlled phase. The value at the
end of the aripiprazole once-monthly stabilization phase, on the day
of randomization before the ﬁrst dose of double-blind medication,
served as the baseline for the double-blind, placebo-controlled phase.
Change from baseline to week 52/last visit in PSP total score during
the double-blind, placebo-controlled phase was analyzed using analysis
of covariance (ANCOVA; last observation carried forward [LOCF]), with
treatment as a factor and baseline value as a covariate.
In the 38-week study, PSP total score was assessed at baseline and
week 28/last visit of the oral stabilization phase, and week 38/last visit
of the double-blind maintenance phase. Change from baseline in PSP
total score during the double-blind maintenance phase was analyzed
using ANCOVA (LOCF), with treatment as a factor and baseline value
as a covariate.
As with PSP total score, changes from baseline in PSP domain scores
during the double-blind phases of both studies were analyzed post-hoc
using ANCOVA (LOCF), with treatment as a factor and baseline value as
a covariate.
Additional post-hoc subgroup analyses evaluated change from baseline in PSP total and domain scores during the double-blind phases
of both studies in the subgroup of patients with impending relapse, as
deﬁned in the primary publications (Kane et al., 2012; Fleischhacker
et al., 2014). These analyses used ANCOVA (LOCF), with treatment as a
factor and baseline value as a covariate.
3. Results
3.1. Patient disposition and characteristics
Patient disposition and demographics were detailed in the primary
study publications (Kane et al., 2012; Fleischhacker et al., 2014). In the
52-week study, 1025 patients were screened, 843 were enrolled, and
403 entered the double-blind, placebo-controlled phase (aripiprazole
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once-monthly, n = 269; placebo, n = 134). Because the study was
terminated early, 51 (8.9%) patients received at least 12 months
(13 injections) of aripiprazole once-monthly 400 mg treatment during
the aripiprazole once-monthly 400 mg stabilization and double-blind,
placebo-controlled phases. Baseline demographic and disease characteristics were similar between groups. Mean (SD) age was 40.6 (10.8)
years. The majority of patients were men (59.8%) and white (60.5%).
Mean (SD) age at ﬁrst diagnosis was 26.0 (8.5) years.
In the 38-week study, 1118 patients were screened, 937 were enrolled, 662 were randomized to double-blind treatment (aripiprazole
once-monthly 400 mg, n = 265; oral aripiprazole, n = 266; aripiprazole
once-monthly 50 mg, n = 131), and 435 (65.7%) completed 38 weeks
of treatment. Baseline demographic and disease characteristics were
similar between treatment groups. Mean (SD) age was 41.2 (10.4)
years, 61.3% of patients were men, and 58.5% were white. Mean (SD)
age at ﬁrst diagnosis was 27.3 (9.0).
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between groups were not observed for the other domain scores at
week 38.
3.2.3. PSP scores in patients with impending relapse
In the subgroup of patients with impending relapse in the 52-week
study, the mean (SD) double-blind, placebo-controlled baseline PSP
total score was 65.5 (12.27) with aripiprazole once-monthly 400 mg
(n = 27) and 65.1 (11.3) with placebo (n = 49). The mean (SD) change
from baseline in PSP total score at week 52 was − 16.0 (14.8) and
−12.9 (10.8), respectively.
In the subgroup of patients with impending relapse in the 38-week
study, the mean (SD) double-blind baseline PSP total score was 62.3
(12.2) with aripiprazole once-monthly 400 mg (n = 22), 63.2 (9.6)
with oral aripiprazole (n = 19), and 64.0 (11.2) with aripiprazole
once-monthly 50 mg (n = 29). The mean (SD) change from baseline
in PSP total score at week 38 was − 14.4 (16.7), − 11.0 (14.0), and
−9.3 (9.7), respectively.

3.2. Personal and social functioning
4. Discussion
3.2.1. PSP total score
In the 52-week study, mean (SD) PSP total score was 62.7 (14.1) (i.e.,
varying degrees of disability) at the beginning of the oral stabilization
phase. Mean PSP total scores increased from baseline to last visit of
the oral stabilization phase (indicative of improvement) and from baseline to last visit of the aripiprazole once-monthly stabilization phase.
During the double-blind, placebo-controlled phase, change from baseline in PSP total scores was signiﬁcantly greater at week 52 with placebo
compared with aripiprazole once-monthly 400 mg, indicating greater
functional deterioration with placebo (P b 0.001; Fig. 1A).
In the 38-week study, mean (SD) PSP total score was 63.3 (12.6) at
the beginning of the oral stabilization phase and was increased at the
ﬁnal visit. During the double-blind maintenance phase, PSP total scores
remained fairly stable in the aripiprazole once-monthly 400 mg and oral
aripiprazole groups but decreased in the aripiprazole once-monthly
50 mg group; there was no difference between aripiprazole oncemonthly 400 mg and oral aripiprazole (Fig. 1B). Mean change from
baseline in PSP total score at week 38 was signiﬁcantly greater with
aripiprazole once-monthly 50 mg compared with aripiprazole oncemonthly 400 mg and oral aripiprazole, indicating greater functional
deterioration with aripiprazole once-monthly 50 mg (P b 0.05; Fig. 1B).
3.2.2. PSP domain scores
Changes from baseline in actual mean PSP domain scores during the
double-blind, placebo-controlled phase of the 52-week study are plotted in Fig. 2A. Across groups, mean PSP domain scores at randomization
were all less than 2, indicating no greater than mild impairment. PSP
domain scores increased slightly (≤0.5 points on the 6-point domain
score scale) in both groups during the double-blind, placebo-controlled
phase, indicative of worsening, but remained below 2. Mean change
from baseline in Socially Useful Activities domain score at week 52
was not signiﬁcantly different between treatment groups, whereas
there was a signiﬁcant difference between placebo and aripiprazole
once-monthly 400 mg for the domains of Personal and Social Relationships, Self-Care, and Disturbing and Aggressive Behaviors (P b 0.001,
P b 0.01, and P b 0.0001, respectively), indicating greater functional deterioration with placebo.
Changes from baseline in mean PSP domain scores during the
double-blind maintenance phase of the 38-week study are plotted in
Fig. 2B. Across groups, mean PSP domain scores at week 38 were
all less than 2, indicating no greater than mild impairment. At week
38, mean change from baseline in the Personal and Social Relationships
domain score was signiﬁcantly greater with aripiprazole once-monthly
50 mg compared with aripiprazole once-monthly 400 mg and oral
aripiprazole (P b 0.05), indicating greater deterioration with aripiprazole
once-monthly 50 mg. There was no difference between aripiprazole
once-monthly 400 mg and oral aripiprazole. Signiﬁcant differences

These results from 2 long-term, randomized, double-blind trials
demonstrate that patient personal and social functioning, assessed
using the PSP scale, improved during the oral and aripiprazole oncemonthly 400 mg stabilization phases (52-week study) and was maintained in stabilized patients randomized to continue treatment with
aripiprazole once-monthly 400 mg, compared with worsening in
those receiving placebo (52-week study) or a subtherapeutic dose of
aripiprazole once-monthly (38-week study). Changes on individual domain scores were generally consistent with the PSP total change score,
providing further evidence that patient functioning was maintained in
patients treated with aripiprazole once-monthly 400 mg maintenance
therapy. The individual domain data show what the PSP is measuring
and what aspects of personal and social functioning are improving. In
the 38-week study, there were no signiﬁcant differences between
aripiprazole once-monthly 400 mg and oral aripiprazole on the PSP
total or individual domain scores, as may be expected in a randomized,
controlled trial, where adherence is fostered through regular study
visits.
Our results are generally consistent with a similarly designed relapse
prevention study for the LAI paliperidone palmitate, in which improvements in functioning were observed in the stabilization phases and
maintained in the double-blind phase for the active treatment group,
with worsening in patients randomized to placebo (Hough et al.,
2010). In comparison, in a study examining switching from oral antipsychotics to paliperidone palmitate and risperidone LAIs, patient functioning was lower at baseline and showed a greater change from baseline in
the ﬁrst 3 months after the switch (Alphs et al., 2013). It appears that
patient functioning is maintained during long-term relapse prevention
trials in which patients have less severe impairment at baseline. However, compared with relapse prevention studies, where patients are
stable at randomization, studies in patients with acute exacerbations
of schizophrenia generally show larger effect sizes for PSP scores (Kane
et al., accepted for publication; Sliwa et al., 2011).
The exploratory analysis of PSP scores in patients with impending
relapse showed substantial functional deterioration accompanying
relapse. The importance of symptom control in preserving function in
patients with schizophrenia is established (Haynes et al., 2012; Helldin
et al., 2007). However, there is only partial congruence between symptom control and functional status (Karow et al., 2012; Wunderink et al.,
2013), which may be partly related to the sensitivity of functional scales
as well as to disease progression despite use of antipsychotic agents
(Tandon et al., 2010). The impact of antipsychotic treatment on functional status is still not clear (Tandon et al., 2010). With the potential
of LAIs to improve adherence, further studies on the effects of LAIs
on patient function are needed. More information on the temporal
relationship between functional decline and impending relapse
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a)
75

*
65

60

Functional Improvement

Mean (SEM) PSP Total Score

70

Oral aripiprazole 10–30 mg
AOM 400 mg
Placebo

55
Baseline
Sample size:

398

PSP Total 62.7 (0.70)
Score† :

Study phase:

Week 12

Baseline

Week 36

390

390

394

AOM 400 mg:
Placebo:

264
130

258
127

65.8 (0.64)

65.8 (0.64)

68.4 (0.60)

AOM 400 mg:
Placebo:

68.0 (0.76)
69.4 (0.97)

66.6 (0.89)
63.2 (1.37)

Oral Stabilization

Baseline

AOM Stabilization

Week 52

Double-Blind Treatment

*P<0.001 vs placebo.
†Mean (SEM).

b)
75

*

65

60

Functional Improvement

Mean (SEM) PSP Total Score

70

AOM 400 mg
Oral aripiprazole 10–30 mg
AOM 50 mg

55
Sample size:

PSP Total
Score† :

Baseline

Week 12

661

643

63.3 (0.49)

66.0 (0.47)

Study phase:

Oral Stabilization

Baseline
AOM 400 mg: 260
Oral aripiprazole 10–30 mg: 257
AOM 50 mg: 126
AOM 400 mg:
Oral aripiprazole 10–30 mg:
AOM 50 mg:

65.3 (0.70)
66.9 (0.75)
65.6 (1.18)

Week 38
257
248
116
65.9 (0.82)
66.8 (0.83)
64.6 (1.54)

Double-Blind Treatment

*P<0.05 vs AOM 50 mg.
†Mean (SEM).

Fig. 1. Change from baseline in PSP total score (LOCF) during (A) the oral stabilization, aripiprazole once-monthly stabilization, and double-blind placebo-controlled phases of the 52-week
study and (B) the oral stabilization and double-blind maintenance phases of the 38-week study. Increase in scores indicates improvement of functioning. For the aripiprazole
once-monthly stabilization (52-week study) and double-blind (both studies) phases, baseline is the value at the end of the preceding phase. AOM = aripiprazole once-monthly;
LOCF = last observation carried forward; PSP = Personal and Social Performance; SEM = standard error of the mean.

(i.e., whether functional decline precedes symptom deterioration or
whether re-emergence of symptoms leads to functional decline) may
help clinicians identify patients at risk of relapse before full relapse.
There are several limitations to the present analyses. Both studies
were designed to evaluate patient relapse, and all patients were
stabilized on oral aripiprazole or aripiprazole once-monthly before

randomization to double-blind treatment. During all stabilization
phases of both studies, PSP total scores improved. As such, the study
designs may have precluded the ability to observe robust improvements in PSP scores during the double-blind study phases. Also, patients
were mildly symptomatic at study entry (based on Positive and Negative
Syndrome Scale [PANSS] scores), which may limit the generalizability of
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a)
0.5
AOM 400 mg (n=253)
Placebo (n=123)

0.4

0.4

0.3

0.3
0.2

0.2
0.1

0.1

Functional Improvement

Mean Change From Baseline in
Domain Scores

0.4

0.1†

0.1*

0.0*

0.0

-0.1
Socially Useful Activities, Personal and Social
Relationships
Including Work and Study

PSP domain:

Mean baseline score:

1.6

1.3

1.5

Self-Care

1.3

0.6

Disturbing and Aggressive
Behaviors

0.5

0.2

0.1

*P<0.001 vs placebo.
†P<0.01 vs placebo.

b)

0.4

AOM 400 mg (n=252)
Oral aripiprazole 10–30 mg (n=240)
AOM 50 mg (n=112)

0.3

0.2

0.2

0.2

0.1

0.1

0.1

Functional Improvement

Mean Change From Baseline in
Domain Scores

0.5

0.1

0.1

0.0

0.0

0.0

-0.1
-0.1

PSP Domain:

-0.1*

Socially Useful Activities,
Including Work and Study

Mean baseline score: 1.8

1.7

1.7

-0.1*

Personal and Social
Relationships
1.6

1.6

1.5

Self-Care
0.7

0.6

0.6

Disturbing and Aggressive
Behaviors
0.2

0.1

0.1

*P<0.05 vs aripiprazole once-monthly 50 mg.

Fig. 2. PSP domain scores (LOCF) during the double-blind placebo-controlled phase of (A) the 52-week study and (B) the 38-week study for Socially Useful Activities, Including Work and
Study; Personal and Social Relationships; Self-Care; and Disturbing and Aggressive Behaviors. Reduction in scores indicates improvement of functioning. Data were analyzed post-hoc.
AOM = aripiprazole once-monthly; LOCF = last observation carried forward; PSP = Personal and Social Performance.

our ﬁndings. Data from studies of aripiprazole once-monthly 400 mg
in the treatment of acute schizophrenia may help resolve questions
related to the study design limitations.
The geographic heterogeneity of the patients included in the analysis
(i.e., the 52-week and 38-week studies included patients from 12 and
14 countries, respectively) is a strength with regard to global applicability; however, it is also a limitation because some aspects of personal and
social function may vary based on geoeconomic status. It should also be
noted that the early termination of the 52-week study prevented
patients from receiving aripiprazole once-monthly 400 mg for all
52 weeks of the double-blind period (Kane et al., 2012).
In conclusion, aripiprazole once-monthly 400 mg maintained stability in personal and social functioning achieved early in treatment.
Assessed using the PSP scale, functional outcomes deteriorated with

placebo or a subtherapeutic dose of aripiprazole once-monthly (50 mg).
Further studies are warranted to better understand the association
between antipsychotic treatment and functional status, particularly
the relationship between functional decline and relapse.
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